107
Interest is rising on the use of plants to treat PAH-polluted soils through rhizoremediation, by stimulating 
129
The present study focuses on the bacterial community structure along two plant root systems (alfalfa and 130 ryegrass) in a PAH-contaminated soil in order to point out the principal environmental biotic and abiotic drivers 131 at centimeter scale using rhizobox experimental device. Spatial variability of bacterial community has been 132 rarely studied in the past, at small scale, and never in contaminated soil presenting spatial patchy distribution of 133 pollutants and depth rhizosphere gradients as found in Bourceret et al. (2015) . Based on these previous findings,
134
we hypothesized that bacterial community could be influenced by two main forcing factors identified previously: 135 i) rhizosphere processes linked to plant species and root depth gradients of root biomass and carbon from 136 exudates, and/or ii) pollutant content that shows a random spatial distribution with cold and hot spots of PAHs.
137
To test these hypotheses, we used tag-encoded amplicon pyrosequencing of bacterial 16S rRNA genes to 138 investigate bacterial community assemblages in samples from rhizobox experiment. 
146
Lorraine, France), was used for the same rhizobox experiment as described in Bourceret et al. (2015 
166
(mean of 13 and 12 mg (n=28) for alfalfa and rye-grass, respectively; Table S1 ). Although two depth gradients
167
were found, the one in alfalfa rhizosphere was more pronounced than the ryegrass one, due to higher root 168 biomass at 2 cm depth (Table S1 ). The ratio mass of root adherent to total soil sample was higher in ryegrass 169 than in alfalfa (Table S1 ). The 32 mixed soil samples were stored at -80°C until analysis.
170
Soil 
195
Library preparation and pyrosequencing
197
The V4-V5 region of bacterial 16S rRNA gene was amplified using the primer set 515F (5'-GTG CCA GCM
198
GCC GCG GTA A-3') / 907R (5'-CCG TCA ATT CMT TTR AGT TT-3') (Turner et al. 1999 ), combined at the (Table S1 ). To evaluate 
258
OTUs represented by more than 3 sequences belonged to 12 known phyla (Fig. 1) . In aged-contaminated 
290
Identification of parameters influencing the bacterial community assemblage
292
Although the bacterial community composition of the NM soil was globally similar in both planted rhizoboxes,
293
we asked whether it is specifically shaped by plant species and spatially structured according to rhizosphere 294 depth gradient or heterogeneous patchy PAH distribution. Non-metric multidimensional scaling (nMDS, Fig. 2 
308
On the contrary, the total and bioavailable PAH concentrations were not significantly correlated with bacterial 309 community structure ( Fig. 2; 
348
(2015), root biomass was globally similar in both rhizobox (mean of 13 mg dry roots, n=16) but ryegrass roots
349
were more homogeneously distributed all over the rhizobox than for alfalfa that had a higher root biomass at
350
shallow depth (2 cm) in comparison to the three other greater depths (26 ± 17 and 9 ± 5 mg, respectively). Thus, (Table 1) , nor did we identify OTUs impacted significantly with depth in 395 ryegrass rhizosphere despite the presence of sugar gradients and a small trend of depth structuration in 396 multivariate analysis (Fig. 2) . These results contrast with previous observations on functional population,
397
showing increased abundance of PAH-degrading Actinobacteria dioxygenase genes, with depth in ryegrass 398
rhizosphere (Bourceret et al. 2015) .
399
On the contrary, all diversity estimators increased significantly with depth in the soil planted with alfalfa ( 
406
This phenomenon could explain the highest bacterial diversity at greater depth potentially due to differences in 
722
The group named other phyla includes: MVP-21, OD1, SBR1093, TM6, and TM7. Table S1 Biological and environmental soil characteristics in alfalfa (Alf) and ryegrass (Rye) rhizotrons after 37 days of plant growth (T37) for soil cores (1.6 cm diameter, 2.5 cm long, 5.03 cm 3 ) sampled at 2, 8, 14 and 20 cm depth (adapted from Bourceret et al. 2015) . Means ± SD, (at each depth, n=4 for pH, Dissolved Organic Carbon (DOC), inositol, mannitol, fructose and xylose values; and n=7 for PAHs (Polycyclic Aromatic Hydrocarbons), root biomass, mass of root-adherent soil and bacterial abundance). Total PAHs correspond to the sum of 16 US-EPA PAHs concentrations (Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Dibenzo(a,h)anthracene, Benzo(g,h,i)perylene, Indeno(1,2,3-cd)pyrene) and bioavailable PAHs correspond to the 16 US-EPA PAHs excluding Acenaphthylene. The effect of depth was tested separately for each plant species using a one-way ANalysis Of VAriance (ANOVA) followed by Tukey HSD multiple comparison tests. Different letters (A, B, C) denote groups with significantly different values (p<0.05). The effect of plant species was evaluated regardless of depth using Student t-tests (p<0.05). 
Concentration

